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on a piece of steel must be regarded accordingly (see
tlie curves in Kg. 69).

It is usually found to be true that the elongation per
cent, and the reduction of area per cent, on a piece of
steel, are values which are to some extent associated,
i.e., a steel giving a high value for the elongation usually
gives also a high value for the reduction of area. There
is, however, no definite relationship, and it would be
quite wrong to assume that a knowledge of the value
for elongation would provide also a knowledge of the
value of the reduction of area. The ratio of elongation
to reduction of area is different, even on average values,
between one class of steel and another. The usual ratio
for forgings is quite different from that for castings. It
is generally found, too, that the value, which really is
the more susceptible and is the better criterion of ductility,
is the reduction of area and not the elongation per cent.
Whatever empirical relationship there is between the
elongation and the reduction of area only holds good if
certain conventions are observed in respect to the shape
of the test piece. These dimensions have no influence
upon the value obtained for the reduction of area, but
they do affect the elongation value. That this must be
so can be made clear by a consideration of the way in
which a test piece elongates during a test. The elonga-
tion produced in the test piece is not uniform over the
whole extent of the gauge length. It is more or less
uniform over the greatest part of the length, but, at a
certain point, i.e., near to the point of final fracture, the
test piece elongates much more than it does on the average
of the whole length. This " neck " develops by excessive
elongation and reduction of area, and ultimately locates
the fracture of the steel. Obviously, this " neck " repre-
sents a considerable proportion of the total extension,
which forms the elongation of the test piece as a whole.
If the extension in the "neck" be x inches, and the
extension in the remainder of the length be y inches,
then the total extension is x 4- y inches, and the pro-